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(57) Abstract: An analyzer capable of substantially simultaneously analyzing an absorption/emission/scattering spectrum and a 
mass spectrum as means for controlling the amount of ion introduced (8) is disposed in an ionization chamber of analyzer (10) 
conducting the ion vaporization of a high-concentration test sample to thereby control the amount of test sample ion introduced in 
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high-voltage application. Thus, even when use is made of a test sample that is stable at extremely low temperatures, it is feasible to 
substantially simultaneously carry out absorption/emission/scattering spectroscopy and mass spectroscopy. 

(57) a«©*^*i*K»*-f*>ftfcLfc«*«« (i o) <Dj*>itmz. -<*>mAmmffl^f& cs) 
-r-v- (io4) izmAtsHzm<D±izmmunmfo&'s%w-r%ui&® o 



WO 2005/083416 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll Hill Hill lllll lllll llll lllllll llll llll llll 



ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) tiSH («^<E>&^Rgy . :£:T(D«!II(Dj£iiEftII 

^RTS^j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), a-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P V (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 



IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



0 6) t, _ttfix:?w^-ifc£t>\ .tiEx^u-rv- (104) izmA£titz±immznm&£i%&?'Z>, ± 
iBx^u>r v-tizte±LLtzm&<D)%%iJi*m7<w doe) tzmz-^tiz&y % nmi±mnmiz&i+z®Lmz 



WO 2005/083416 



1 



PCT/JP2005/002934 



m m m 

[oooi] ^mmn, MM^?h^bmmmzm&-myt-m&^?w^%ftffii-%ftffim 

[0002] |S^I?#^*3V>T, se«^M^^^^f«^*3J:U«. »9<D^^o 

[0003] n&$rmiz.*3\,>x, ^ft^x*fcw*te^>ikmm3zmmtsnx$5v, 

[0004] *yt_h|E«*^tl^«, *T$L mftttZn&nWLU'mft-ffiLK^V/v 



WO 2005/083416 2 PCT/JP2005/002934 

[0005] r(Dj;5i-2o»^Jf^i^lW]a#ttT9-^^ § ^^»^LTLC-MS/ / NMRcD (J 

[0006] _b^bfcTO-^^-mSL^^b^*5J;^, fCi^^h/W^ @^Mt?SB 

[0007] _hx£Lfc£5^ M-^-M^^M^J;^ II^^/Hi|siMfiira 

£#ft^<D~^— fe^h^/VK^J ^1^1 Am/Jg (2002^) )^», 
[0008] U^U^b, _h|B^#fF^mi^tt, M-^-fcSL^^b/K *3«fctf, 

[0009] ^(DSS^LTte, M-^7fe-t5:$L^^h/V(^^iR^^h/K Wll-f^® 



WO 2005/083416 3 PCT/JP2005/002934 

yt*-<?b/l'&ffll£'1rZ>1tlib<DjkMWk8tfol00 u mol/L— lOmmol/L, 9^r>Wt 
[0011] M&tf, P^iR-^^-m$L^^b^^^M«$tLfcl:b^^i^(Di^V^^ 

[0012] t^x\ ±m^?vv^us f^itm^m^^tcm^^xhs -f^itcom 

Oit-gi^CTV^Co rtLfeO^JRH^f*, ^w^hn^^u— r^-^{bfe^J:S^ 
[0013] r^^JSSr^-TS^fe^x J*^4t<D&<Dpm^*^<Dto1&&&ttfZfr(D^ 

^^y°u-mm^^mm^xm^m^m^n^m^x, ^m^titcu 

#^2000-285847^-4^ (2000^10^ 13 0 <&|§B) ) fcBB^&tl/Cl ^ Q 'ti^X 
[0014] $e>ld, &94^>^tf^(DUmmm%:ft?^t\ZL£^X, ^^v^^f^fi 



WO 2005/083416 



4 



PCT/JP2005/002934 



m (2003^5^ 30 0 AM) ) fcBfl^Sft-O ^ 0 

[0015] b^ue^ ^m&nxmzm^nTv^^ufhvx^—^^itwMfttif 

[0016] -r&^, ±3&bfc#fF;«133 £U?2te^;i, ^^^rfflv^T^^T >-fvV^ 
Jfx%%t%HU MMB^iM^X^X^^^ti^m^fM^^llum^M 

[0017] ^-fio g ^ur, ii^bfcj;5^^7-Yv ? ^^^J;S^*P*5J:t^, fl&i^^ 
ff&^P;ife;tt/CV^<Dl;\ #{^(^LT#St-^^^»^^W-r6^ 

[ooi8] rtb^^^w^^tbTv^^i/^hn^y^ — (^itmw^mm 

^p-T5tficD»^(D?M^^<^, j^f^b 
<«»^^^^x?fe5Mi^j;^%{£?a^^tg^bT^<^S^fe5 0 tt^ot, 



WO 2005/083416 



5 



PCT/JP2005/002934 



[0019] ^fc, #fFJcm2^pLT«, ^ftftmjtffijEmzx-vxmm&iftjEu 

[0020] £fc^2o g ft, rtl^l^hn^V— f^WbKfi^«g^«3t«> ffl$m 
[0021] ^{*^«, ±M^—^m<DtvmfrK KSJE^^p^tL^yw^r— ^SSASo 

[0022] i"&;b*> % «tUT^(7)^^^»^)fSffi, ^<D4*Z/%ikmz.Mx.htlZ>%k 
[0023] ^tZ.X\ ^ISKtt, JilScD^H^^M^T^^tLfctO-efc^, ^(D @ JCfi 

zftvt&u-vtbztbhi^ mi&urx^^mxnf£<, itaot^stt^s 



WO 2005/083416 



6 



PCT/JP2005/002934 



[0024] s-r, ^mmm^hi-i, ±&<Dm&^&*xwMmiutmzk, mx-myt-wt 
^^w^m^m^^mmmmmmMmm^m^fcm^xh^xh, >r 

[0025] i"^t3*>, *3)^^5##fSSte> PJ:iR^^h/v-l§^^h^-^SL^^h 

<D4^m^mmi-^4^mAmm^i>m^-htix\ ^^t^m^ti^x^ 

o 

[0026] * 

[0027] Lfl>Lfta5k±i£Ufc«fc5te:> JifEfCi^^M^^i-^W^ 

[0028] j&^-e, _h^b^*if^esrfflv^rt-e, flrft^^M^flf-ci*. »ll«<£>it 



WO 2005/083416 



7 



PCT/JP2005/002934 



^wmm&m^x, mmm^m^t^x^^t^x^x, ^Rft^mmmm, 

^b&X%Z> 0 

[0029] ^B^tiSMSS^, _bfS^^A»J#P#©^ N ±|EK*^^b 

[0030] ^tvKx<o, *&mzm^bftzwm*,n<Dmm-x. wm^^w^m^-fz 
mmm&^hmmmx^xh.^tm^^Y^^n^b^x^ 

[0031] -rtett, ^mmm^hmmm<D^m^nm^^h7^m^m^^tcm^x 
^xh^yt>%i^nt^m(Dmmnn4^m^±m4^>mAmMm^ 

tz^XMmx%Z> 0 ^(Dtcib, M^t£^>-A&WAftffimzWA£l£%Z.bftX 

[0032] ^ *^pj^§MiSft> ±m4*>mAmm^&d\ famm&syiz. 
[0033] -r^^b^^w^-r^-^oi^j;^, ^t^y-^^^-r^^iwm 

[0034] L/c^oT, _blE-r^-^A*a<J^I^^_h|B{iaiiSy^l-J;o-CfiSISS^ 



WO 2005/083416 8 PCT/JP2005/002934 

[0035] wt^ ^mmim&fttiimmn, ±^c^->mA*mm^mtK #mmmmx 
[0036] rtu-.w, mm.m^(ommj±mtt, ^ftfr^mm^w^mk&mfz^t 

[0037] *%i{^5^gffj:, iifE^^ASMP^I^, IB 9 «3g*t?fc5 

[0038] ii^Lfctf ^tf^y— ©3fe*d>^W$tb^»t^^^if*: 

^isr^^.5rt*<, ^(DS^ij^-rsr^^s -sifg^^So -r&^, l»W 

[0039] ^m^Pc^XDUm^s tt^f^ty^ffl g £M5a>MkfcV 

[0040] ifefc, _hfB^V^AS»^tt, ^^(Drcix^hin^V— r^teflf Jfcfrflf 

[0041] ^ *mw\mz>$r$tmmz#>\;^x, ±m-c^mAmmm^(Dm^mm^ 



WO 2005/083416 



9 



PCT/JP2005/002934 



[0043] b/c^soT, m* fmm<D-mmm^mum^nvx, ±&n&K<D*%&&mi: 

[oo44] rrt% ±m»&u-mft-mi^?w^miti~£, m^^^WK ^\u-m 
-r&-k(Dxfo& 0 

[0045] ^fc, ^mm K&zfrtifmtte. ±.mfem&m\ nmmmztLz^tmm^ > 

o 

[0046] ^tucj^ m^m^^iEm^m^i-^b^mb^ -rtat>^ m^mk 
mm^(DumKx^x^(DRmm^m<^^mmm^xh^m^, *z<n> 

[0047] tsh\^ ^mmm^ha, ±&<Dmmj&\a&frx&mmtut.f&M, ^fu^— 

m^n^-^k^x^^k^^vt' 0 
[0048] ^x\ 7fc&mz&z>ft$rmMtz. ±.mmmx^w^$rmK mmj±^mui, 
x±Bmmmmm^4^>mt^^y°u4^-^nhthfc^-u^h^^y°u- 

m^^w^^m^mA^n^m<D±m^munMm^M^mi^M^b 
, -htE^v^r-^ ±m^u^~\zmA£titc±mw.m&wb%i®M^zm 

[0049] ztbK£.v)^ jbiE©s&m»idm^T, ^^fb^sjtiH^im^^is^-rsiiRSrsa 



WO 2005/083416 



10 



PCT/JP2005/002934 



[oo5o] ^ ^mizfazfrVrmui-Zs ±.mm2ft?m^m\ ^m^yu^—tm^ 

[0051] r*bfc«fc!>, _b|B©3&miidnJ^.T, ±fE»f««^ _b|E^2^*P#^^J:oTii: 

[0052] ^/c, i^L/ctif^i-s^^j;^ _hiE^^w-v— %mm^ft}£i\~r&m&'vh 

[0053] _hia^«^^-t-sr^(dJ:i9, Mfi^T-ecD^^^W^^Ki^if^ 

[0054] «^^#65>ff^©«^ _hfBB2^*P^^ N _h|B^^W-¥- -Kl*3tt5 

[0055] _h|E|g2M^J£^ ±|B^^W^— ^^JtS^Jfe<tfcSSJEESl*PSISSrg'tpM 

[0056] LfciSoT, ^3£IK^#5#WSff^ _b|E©S6*^^.T, iff«JE;&SM£*L5 

[0057] ^ *^BJ^§MiSft> _h|B^2^*p#^^s % {Sja^JSHfctf^&SNtiJl" 

[0058] ±m^y^4^~&?j}^ma$m-rz>^b^-v^z> 0 x^rn 

[0059] iAfTfcSfcft, ©^iP^O?aSSr-b»f 5:t4<^W 
•ir-ifi<T?#ffi-rsr^^ BTIMfc^Sc Lfc^ot, *^<^#ngg«. _hfB^ 



WO 2005/083416 



11 



PCT/JP2005/002934 



[0060] wiL, ^e^t^^Mitii, ±mt&u^m®itfx<Dmmjjfav\ mmm^n 

-60° mmi^xv^^tm^^\ 
[oo6i] ±m&M^m^tf^(Dmm^fa%±mvfcmmK^%^b-t:\ ^-j^wm* 

[0063] l£/c, ^il^S^ffglli, ±lB<£fi^tfeff;*<wm P t£*5tt53MS:®ftf 
m^fcKXDmm'MMb^ mL/(^Xcm 2 ) ©Wit^$tl5ttt*5o 

[oo65] ^ *mm^ffiz>ft$fmmfe, ±mmr^mm^^u i m2i^n^^, urn 

[0066] rtUdJ;^ MtS«ilWW^fttS^^^l:lWtSrt^ 



WO 2005/083416 



12 



PCT/JP2005/002934 



[oo67] t-it, ^mm^m^wmm^^^x. ±m^mm, Ri^mmxm, &fc 

m^w^-r^mMmx-h^xh, Rit^mm^^^xiEm^mwt^m^t^ 
[oo69] £^ *isK^s^*f^fe«, w^<z)^iR^^h7v, mytx^w^ m 

[0070] rtUU:^ ^J-^J^^fbX^b^SJ^^©J;5^W^:*4^, BM-^-iStSL 
[0071] ±aar^iHj-eji:^ rg^tJu^v^-^&D, ^J-^J^bXs^s 

[0072] l£/c, «K^55>#f^£fX _h|ESf*^^b^^X5S^*3lt5^Wb& 
llfW<D5C*#W£^ X 
XIE^^^^M-TSBlMxat, XfE^W^-SsJ;^ XfEJIl 



WO 2005/083416 1 3 PCT/JP2005/002934 

[0073] ^^hn^i^— ftw»ffiv^^ta^ ftiKf4fiiitl©**'ei 

-Tf— mm.mm)M0i*mmvx\,^ o l^ot, set, ^m^^<z)^f«^ 

[0074] Lfc^oT, r^(D^^fflV^T^(DS^^r^f*^(D^if^tt5^^, ^Wh 

[0075] £^ ±m(Dmj$t-t&z.tK£V) > ^^m\^^m^K^Mvm\^m^-r^ 
[0076] ^/c, *mwfcmz>ft$rj?mfe, xiEig2^£px@-m, ±mm^m^±m^ 

[0077] rtL^i^ XfE^Wfir— ^^^^^A^nsffji-^^/^P^^T 

*5«9, ^mmmmKmmm^mu^n^mm^x\ mMmmmmm&i&uK 
\^t'^m^mnx^ 0 ut&^x, mmmmm^mma^mx^^t^ 
,4^>mti-^m^^MmmM^m^^m^^x^(D^mmmM^n^ 

[0078] &tt, ±mkmm*K -45 o c£irx(D^^fmm 

xh&^bmi^^\ 

[0079] *yt, jmmm^^?y^y°\s — f^itwM^mun, ±m(Dmm&M 
ik-t&tM^ mm^mnvx^mun^^m^T^y^^—^m^fc^- 
u?hvx7°u—4*><(knMfrVfmux&<>x y ±m^y°^ j r-KmA^n^>m 

(D±tmm.m^$M1r&mi7<%Mm&b, XIE^/W^-fc^t^ XfE^W 



WO 2005/083416 14 PCT/JP2005/002934 

[0080] -tiKxv, ^^mti-^^mm^m^m^^m^m^m^m-f-^t^ 

[0081] ^ufhvx^u^ f^itWM^mU^^^fcWM^X^ ±MUt£5lz. 
[0082] Ld^^Sfe, _Li£Ub£5fc, t«<75^^1>n^V — (3->fcWAft$tmm-? 

[0083] ^X\ &&mz&Z^\'*btt7i'—4*>4k'!£Aft$rmW&. _hfBx:7W-V 

[oo84] ^ ^mm^m^^h^^u — r^fcw*##f3£«rau ±ie^27^*p^ 
©#s, ±m^y°^ j r-tnn^i,fcm^x^'tm^^\ 



WO 2005/083416 



15 



PCT/JP2005/002934 



o 

[0086] m^m^xxi2Kmm^nx^^=r.u^h^yu-^^t'SA^ 

[oo87] ±mvfcmmt-rz>^tK£v, ±nz^u^~%mffl\^Mi-tz>m&T* 

[0088] UfctfSoT, *&W<D^u?bvx7u—^*^4k'gtAfrVtmMte, W6@tfHz.tt 

[0089] ^/c, *ftmz&z>=-\s?Y*x7u~' t*iswstmftiftmw&, ±.mm2^M^ 

[0090] #t^^i^it^2^iaife$^Tv>5^w^hn^w— >r^^b®s^*fSift"e 

[0091] ±.mf&2ifom^WLi>K ±mx7u^~fc&m&ft<ki>mw£Qitt\M 



WO 2005/083416 



16 



PCT/JP2005/002934 



[0093] J&m\Z&Z>x.\s#Ytt'7l'—' ftWbft^lfiffi, _tfBf|2^£|]^ 

[0094] ^fU-J;^ ±|B*^W^— £^Wfc^1-5r£tfs-c#5 0 1rt£.t>%* tfzm 

[0095] ^fc, mAW-vfoztcft, i&u mi&u) (D^m^(oum^±if^tfj:<^u^ 

[0096] UfctfSoT, «B^(7)^l/^hn^V— ^tWbft^tSttt, -LfB^W^ 
[0097] ±3&bfciifE|g2^#J&te, t»<^l^n*7V-^Wfc«Jfc£#f 

[0098] ^PJ^S^W^hn^l/ — ftWbftMiltt, _hfS^£jB.^^'[4 

^^©#m^fR]^LT, 30° -60° ffl#4bTV^r^W^LV\ 

[0099] ±iE^^y-ri/^^^«, 

[oioo] -rteioib, ±m&m^m^rfx(Dmmj7\*i%±mvfcffimK'rz>^bx\ *-fy^ 



WO 2005/083416 1 7 PCT/JP2005/002934 

[oioi] zbK. ±M(owm<Dm.m^-tz>^b-z\ m^^^^^^j^^^m 

[0102] l£/c N *^^^#6^^^hn^^V-^^b«A^WSe«, _hfH{£^?£tt 
[0103] _h|E^^9-Y^^^«> ii5zEbfcJ;5^-hf2^r-rt: 0 ^y-^^#|±i^^»^^ 

^fc^^ffiSfc&i:^ mL/ (5> X cm 2 ) ©ftti^««tfe?> 0 

[0104] tt&mzMz>x.V'9Ytt"7\'--' r^-wbK*^w^e«, -ttBiii^^ 
[0105] rtb^«tt), ^T^m^m^^mt^mM^nm^m^wm-r^t^ 

[0106] #f^mi^J;i) ? 2^fEft<z)^^^hn^^^-^v^KS^ir^MT«, 



WO 2005/083416 1 8 PCT/JP2005/002934 

mmmK%itiz> 0 ^x\ ^mrnxn, mtv^/iv^to^^ym 
[oio7] tfc^oT, *mw^z>^.u?hvx7'u — r^-WbK*^ff^M-e^> 

#*H-50l<££Pxm^ _hfB*:7W-¥*-:J8<fct^ ±EflMlS(-T»i§ti 

[0109] rtuu^, 4^nit^m^\mm.mM^m^^m^^x^(D^mm^ 

[0110] Sfc, ^^te^S^W'MwA' — f^WbfCa^^feXIX XfE|?2^£p 
X@«, XfHWK^^^^iB^W^-^^A^tLSBtj^^feXIB^^W 

[0111] ^UU^, J:fB^7°Wt-tt, ^^«^^^A^nSffji-^i6^P^ti,T 

[0112] Lfc^ot, ^i^^^srssmw^^-e^sr^d^, ^^mt-r^M^ 
^mum^m^^m^^x^(D^mmmm^th^b^mM't^b^x^ 

[oii3] ffc, *mmmz^?hv^u-^><immfrffijfmxn, ±mmmmn 



WO 2005/083416 



19 



PCT/JP2005/002934 



[0114] mi^mmKi^^wmm^m^mm^^fcmnmxh^ 

mm%mm\mi^x^vvhvfr^?wisifttifmx*&>v, (bm, ^mmim&^Jt 
9ii<D^>mm&&mzttvx7vyhvfr^?w\'frffimx*3bz> 0 

[05] (a) tt, «BJ^#^^«M©^»iJ^^it6, PJ^W^(0#) (HI* (A)) 
(El * (B) ) cD-eTli-^M^^h/v^-r^^ig-efe^, (b) Fi, 

hj^mm7#^ ag* (b) ) *5£T>*i2#i£ (s^ (o ) \^tf^n-mtyvRu^ 
pwis&^i-yyymxfo&c 

Nt<D5im&^fcik¥RjfciZ:x3bZ) 0 

3 

m&^L-t~mnmx&& 0 

#v (iv) ?h^y$gfo<Dfc¥mm^x&z> 0 

[H9] (a) *ftmztfkz>^u?hvx7u — f^im&^JrmwKDmmim^ 

v^Tay^^fTofc^^^crvj^/^^y^^^^s-fb^j^^fet), (b) 
^(w)^/^ttymi*cDKm^?w^^vfc777mx&v), ( c )«, 



WO 2005/083416 20 PCT/JP2005/002934 

<fe><5 0 

tons] mmmmi} 

[oii6] ^mmmmx^ ^mm^^fmn^m^mK^^xmmu 

[0117] (D^^oMifoI*ia 

[0118] _hj£UhJ;5^ M^t^3|sfcoli^^r«<> ±^^fcmz.&WL<DWIfcWr<<3r'y 

[oii9] m2tz.m~r£?^ mm^t^^mKM^m^mA-r^mm^^ 

[0120] _LfE^^A$iJ^^8«, ^Wb»iJ/5^^^5l(±i««iJ^K®-r6^ 

mxfo& 0 K^^cDtiti,'l4(D^ja^^J;oT3S£^^^n5 0 fcfcifc 



WO 2005/083416 21 PCT/JP2005/002934 

^^immmimmm-r^mmm^^t^^tv^tx, m&#vfmz.m 
[0121] mi^, ^mmizmzfttifmmte, wmmnm&tK ^m^nzmmm 

[0122] (2)*fB^(^5Mii 

^is©-itfeot, K*^^ftaa^^s^-b, -rtefrTbmmmmzvhm 

[0123] o*«9, ^W^eiO^fi, ^fWfciSWE&ftttPU ^>i^bLfc»f^R 

z^ttDx^zmU'^yt-wtfts^fh/^wnaofim^bthx^^ 
[0124] t£$3, ^mmmm^m ^xmm-r z^jfrnmou, ^w^n^u— >c 

^mm^n^m^n^h(Dxn^\ 
[0125] frtitmmofe, mu^-rx^ Rj&m&L ^is&tfxmA^ ^tr^y— 3 
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[0126] _bfESJ^^i«> Ji3zEb/cJ;5^»^^^«^SAtL^tL, m&-rZ>±M 

MWT&tcftcD^^^yf^—^fo&e vtcfrox, ±mR)fcmmn, _lie 

[0127] &*5 % JifE-^^^^^— 7— _hi£L7c£5^ _h|Etfii@jf 6 

^nfmmmm^-\^^t^m^mw^^m^htix^^h(Dxhn 
[0128] ^m^pmm^mmtvxn, «»^whn;^7v — r^-wbws^ff 

j^l — 2Opmol//zL(Z5|£H^0^b<, 1000Da^T^{&^Mt^#>-e«, Tf^J 1 — 
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50ng/ v LOlSH^W^bV \, 

[0129] iitB^^tt^*AW2fi, ^(D—m^±mR!^mmco±^ Mcfcmaz, ± 
nmmn, w^^±m^^v—3^mcx±m^^ j r-4^m i o^th^o 

[0130] ±|B^^t: 0 7y-3«, ±fSSJS^li:_bfS^^W J f-4i^V^-Cfe'9, _hfBS 

^V^©^W^b<, M^Lfift$20cm-t:\ F*a@0. 075mm(D^^f4?f^y#^t o 7 

[0131] ±|E^W-¥-4tt, ^Jfi-TS-hlB^— ^^7^5, _LfS^fc "^U— 3tlHtt^ 

^£>9, iifE^^t^y-3^^A$^c»^3lsf^^^t 0 7y-3(D— 

IX , ^4— 5kV©|5ffl-CfcSrt^J;t)^*LV\ 
[0132] ft$b\ J^U— ^^^^W^^h^^B^^^, JLfE^W^— 4 
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[oi33] ±iEisiaw6W:, ±m^t~£?^±m&fcmmft(D*mmmm&ummm^ 
mm^Q^u.mm^v. mnw6<v * \z±mRjfc^mi&Ati&zkxKjt^m ft 

mRfommzm-r-tx, ^m^fmrn^m-r^t^x^ m.wmm*m^ 

[0134] zbt^ ±mmum6(Dx^^m^(Dnm^mm^^fc^(Dummmm^kv 

^(D&m&m^m^ftki-£^xnmmm-rz>z.kx\ ^(D^mtmm^mx±m 

[0135] _h|Ev— ^W7fi, _ti£Lfc£5^ ±ffS^t 0 7y-3^#J(^fbtlR] 

[0136] ±m4^mAmmm^8^ ±ts.x7u^—4iz.mW£&mn£ti. 

[0137] ±!E^^A*»P#l£8te, i^v^#^iaoti 

>mA&mm^8^\4^mt^nt^Mmmn^><D^m^^\mmm^£ 
[0138] _hta^^*AS$ij#p^8«, mm^Mii^:^ x^xm^nun n mrn&m 
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A*^J^I#^8c7)^:#$^^^3|sf^^(D^At5:t5H^MUTV^/ c ^v^^^, ± 
fS^^AWJ#P^8^-Yt 0 ^y-3jIiJ^^;^-rb^5i:, -blB-f^-^^A*^ 

@«^^-r§rt^S0^L,V\ _hfB^^2»Aa*iJtP^8cDj?^fi N Jt 
[0139] ffc, _bfE^^Ai$iJ^^8«, ^W-^-^S^^4(Z?^jf^^^ 
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[oi4i] sk±<o&\^ ^mmmm^tf %±ttt$tfmmon, «<z>jcft^«g^ 

[0142] _h|H-r^5[m«^9«> ^^^-ft-4^btf±l$tlfcSiUc»», S 

[0143] iifa^^^ii^ffl7 o n-^i2fi, _B£Lfcj;5t^ ^(D—m^±mR^mm 

[0144] &:J3 N ^HJiO^tg^^tt^^lf^MlOCO-f^-Wb&^bT^, mi^hn^V 

u?hv^ o u-mmmm)mm&mmisX\s^ 0 l/c^ot, lei, £»^<d£ 
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[0145] LfciSoT, Zftb<Dtm&m^X^(DfcJfc*fflfcm<Dfrffi&ft5Wf&iZ., ^Wh 

[0146] ^e*5 N ^Jfe©^H8tii^5±IB^Sei0tt, Stft^^M^^^lvK 
^^^Y^bWiM.^^Y^b%%^^Y^b\ ^ofc3oJ^_LcD;^^fvK &£>fc 

[0147] {?>)^mm\m^^m 

±m^z.^mK&%ft^m^^xmm~rz>o 

[0148] 5>W^*«> *-f\ tt^l-^I^B^S-^t-ioTt^Mt^tt, 

[0149] ±&^m&tfx&A&2<D—mzm&tix^ttm^x<Dj£xm&&% 



[0150] ±.m^t°7V— 3<Dftffifr^m£tife&A<D&mviz&ft(Dn+fflm&Wte. 

[0151] #&KO##f;&SrCi*, ±^LfcK*^-<^h/^WX@i:lit&I^B»^T^_blES 
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[0152] ^jb\ ^njfecD^ii^#6_hfE5>w^fett^ wfi^^h^t^^^h^, m 

mn^m-^x^v^t^^yw^m^:mu-r^t^x^^ 0 
[oi53] mm<Difm2~) 

o iits^wbn^v — (*>"(kKMttwmmi2oi^ mKm^mi&nx^ 

[0155] 07«, *||P^}^(t5^bn^- ^WbKfi^itSgl20(Z)#^c^ 

oi, TOt4^^A i tio2 N ^t o 7y—io3 N ^yv-r-v— io4, ^^tv^** 

— ^raj^n— ^-105, fm^l06(^lM#S), ^-^Wl07, #£P;*f;*3||CA 
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[0156] _biBs^*ioitt, ±mvtc£?m&mnn$:^-&mm*Anhiv, w&-tz> 
tfc<f^AWio2*3 .t^df-Yt-^y— io3^sgBe$tbx*3?), m^srH^-rs § w 

[0157] ft3o % ±ft-?y*T^y?X?*- ^n^hn— 105ft:, _Li£Ufc<fc5^ -hfE{6?& 

[0158] »^4^cD^^bT«, ^*©i^hn^ — f^^bfCS^ff 

6W^^SfcftWi5#^fc^l&"CJ^ ^l-2Opmol/ / AtLcDt5H^0^b<, 100 
ODa^T^te^^b^-efi, #«J1— 5Ong/AtLW$6H^0^UV\ 
I/^hn^W— ^^>fbW*^W^12O^0M^fe5-45 o C©i5^1te^b 
J&^J^fS&VMftl^^"?^ ^COM^^iOO/zmol/L-Trfc^cDMV^r^ 

[0159] _b|E^'[4^^At : 102«, jftiS_h|BS^*101©_h|fP, ^«J^ 
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o 1 ft ^ # izB-r 5 _bf a^r-Y t°^y - 1 o 3 &m cr _hf b^tw^ - 1 

O4^t)ai*tb5o _blB^flH4^9fAl f 102©fflf3t^UT«, 0!l;tfc£ft@O. 8m 
m, ^fSl. 58mm(DPTFE^— ^Sr/BVvS^riST^StfS, ^HJfe©^UI^*3lt 

[0160] _hSE=¥-rfc°^y— 103^, _h|HSjS^S&101fc_b|S^l^>fir*-104tSr3Rv^S3»9 
, _b|ES^^101ft©»^^^, iiiE^gffetf**AWl02;a^A£ 

tu^i^flH*^ ^.t sff^j tao T_bfE^t o 7y — 1 03 ^sis ti, -LiE^rTW-y 

— 104^t)5i*tLS o -blE^t^U— 103cD*$fi N ±IBiS?a?^106^«toT^ 
X.^20cmCOft#0. 075mm©^TO^y*^t o 7y- ^SrfflV^S^irflS 

^mm^mmi^-f^^m^^v— io3^n^pi^fL^(Z)-t?« 

[0161] iiffa^W-r— 104(2, ^JiS-rS-hlEv— ^Wl07^ N ±|5df-Yt: 0 7y — 103£K 

— 103<£>— mi)*t>WmtZ>o -hfB^^V^-V— 104^^P$ttSWEEfi, ^3~6kV 

[0162] _h|Ei£m^l06«, ±^b^J;5^-hBBS^^101ft<7)M^K^^Sr^*p-r 

tfs-C£\ ^^©^^-hlB^^ioi^Mi-r^-c, 

r£fls-t?£3 0 _Li£Ufc«k5fc#35Bli"m, -45t£tTT?©^)l4W^-Cifeo"0{) 

[oi63] ±m&nmio6^ mi&m^if^m^m^n^^xw^, _lie 
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[0164] _hfS->-^Wl07« N _h3£L/c£5^ -hfE^r 103(D^M\^fhtm^^ 

[oi65] ^*d, frf^s-yyifwmgm., mn(Dum.xm^hi^^tm^\^\ z.ti 

[0166] ±|E^*P^^AWl08fi, S«ff^^p$4a5±IE^W-¥— 104^*PL, 

tf^-ci^o Mcfo&jiz.ffi.w-rzksiycDmyx'foZo 

[0167] _hfa^P^2*AWl08fi N 0;^LftV^^#J£fc,fcoT^£;h/rV^ o 

[0168] if9l¥^^(i> JifE{g^^tt^cO#m^r&]^\ ^?4*sl/yjJ^$J3mfc 
WfrW®L<T>WW3 faXC^XW -60° «#4LTV^^^^W^U<w^45° fg 

¥ t \jx\^z.h&3&m&\jt\ ±.m<Dmmt^-z>m&n, ^^»^^(Dmm 
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pmwm(D$mjft»}KM^T3o° -60° (D^m\HK-r^tx\ 
[oi69] ^fc, _htEj£^^^©#t±i p \z&tf&miLmm^fcV(D$mffim^ ±m 

ffi R fc*3V >-C, 0!lx.kf 500mL/ (# X cm 2 ) (D&M.^ft&tfX&m^^Z.k&X'gZ 

o 

[0170] ^tL^2o(D^«X./c±fE^P^5SAl : 108^V^ri^J;oT, ±fE^ 

ffi^tLS^^^^^^it^, i^fE^-^t°yy-io3^^#m^ti5^^^ 

[0171] &3o, ±|EM^^AWl08^fi, iiii^gO. 6mm©77Py(SM) 

[0172] rtucj^ ^mm^m^m^Ai^u^vn^u—y^yitnw^m^ni 

20tt, #f^i^l^j;t^2^fEii(D^^^hn^^V-^WbW*^ifgg^«m 

ffi-efe5_bfE^V-r-Y-104CQ^^WH^S®(^m)«, _LfE^l^hn;v7V 
— r^-WbK*^W^Sl20-e{«^b^V\ bfc^oT, iifE^Whn^V— 
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[0173] $?>^_hJ6Uyt«t5^, l«^^^^±fS{g^l06^^V^T7^»tLT 

[0174] ^*p^MfAWio8«_h^b^mmio6^inc<, iasil^tiaot 

[0175] ±iB^^§im«^io9fi, x^^t-io^^im^fctiuctr^ii^ 

[0176] 3r^<U— ?~ a, &Wlt&W(Dfr$rX'<?Wl'&&t£&tb. _h|B^W"Y— 104© 

[0177] (2)&mwiz&z^u?hux^—j*i/fcnfr$rjjm 

[0178] ^^hn^V-^WbK*^^*^ *i* > »!W^M^P;i3r^ 
iotft»«^llt, S!£«i^f^M^ JiSBBO&^lOl^AtK S 



[0179] _h|E^°W-Y-104tt, ±ia^*P^^Af f 108Sr5iLT^#&$tLS-45 c C^ 
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<5o 

[0180] mz±m^m^tfxmAmo2(D—mzm>nx\,^^'\±tfx(Dj££iwMm 
rmmmmm^ ^M^mAmo8K^x^M^th^b(m2^mjim > 

[0181] Jifa^^t 0 7y-103<Z)^^^#W$^c^«L/c«^<Z)^M^W«, 

«u mm^^ ttwztiitmmtf^ibz&i^xteJ:^xf&m&2&\ %l^-(da 

o 

[0182] &3b\ _LfESC*##ftf-£LTte, -^^w^hn^VW^fbRS^f 

[oi83] ±mvtcmM(Djfmi^m^xmm^fcmffmw:u^ ^mm<d 

&m<D&vfmm&> i&umo6t, ^aa^^mAmost^m^tthi^ mu-m 

^^x^(DRfcmm$m<t£&£?m&mm*x&%m&^ ^©s^^w^© 

xh, mm^^w\y^tmU'myt'mn,^^h/^^t^mm\m^tmx 
[oi84] e*-r^ *ftm&$mm\zm^^xnM\zi&m*rz>i>K ^mmn^n\-m^n 
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[0185] mmmi-.ftwmm 

Ogo; Ryo, Yamahara; Mark, Roach; Tomoyoshi, Suenobu; Michihiko, Aki; Takashi, 
Ogura; Teizo, Kitagawa; Hideki, Masuda; Shunichi, Fukuzumi; Yoshihito, Watanabe. 
Inorg. Chem. 2002, 41, 5513-5520.) 0 _h|E^(III)#t^l3- 
HPOD(l3(S)-HydroPeroxy(9Z, HE)-OctadecaDienoic acid) tCO^Jt^, ^HJSM 

$k%^~th<DX&Z> 0 

[0186] |H3« N ^mMM\^n^±ndWi(lll)^W-t±Ml3-HPODt(Di^Rlt^^ 
UfchCDX&& 0 

[0187] ^mm^^Rfcmmtemm, ^.m^m-^itmm^mm^mw^ 
^^^^mxf£<,mmmitKi^mm<Dmm^h^m^mm^u^^^ 

o 

[0188] _h|E^(III)^§r, Hl^^bf'SJ^^l ^*5V>T, ^tt#^#fflMTT\ 
^MSLfc(3mL, 500AiM) o #btvfc^^fi, _hffBlM«6^J;o-C-40 0 C — 50 

xnzmtftzti. ^y^T^^^—y^vv—y—b^x^xmm^tif-^*^ 
[0189] ±^m^^mAW2(D~m^m^tix^T/^^^(DBti^m^ 

[0190] ±mm(m)mi^<Dr±h^hv^mm>A^fc±mRftmm^i3-up 

OD (5^*312. 4)^(lIl)#tf*^^bT5^S(75moll:b^^6J;5^Vy^v ? ^ffl 
V^B^Lfc(2. 3mg N 7. 4/zmoDo £^13-HPODcD?£^b^fc£>^*£SEt3N 
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(MJm^vl'T^ 2)<Sr, _h|E«fe(III)^flc^*fLTl^*©molJt"e*P 

x.5(150mL, 1. 5/zmol)r±Kl«fc!9SJ&&liHteUS:o ^_h©^P:*3f©^^hn 

l^-JCi^^h/^SiJ^m^-ro **3, 04(a) fcfS, Ki£IW#M0#) 
Sx^^hn^/^-fl^^b;]/, 04(b) fcfci, SJ^^^^7#^^*5^5^I/ 
?h&^l — ICfi^^fvK 04(c)tfl, SJ£M^kl2#^:fctt5^1^n 
XZfU—W&X^fWl'&TF-to £fc> 04(a)-(c)^^-?f^(7)M^^^^*3V^T# 

/vMEfc^to 05^*, Bim-^^^iR^^WK^sij^^m^^-rc 05(a) 

fctt, (0#) (0 tfj ( A ) ) 35£Tfi7®& (0 tfJ (B) ) 

*^h/K 05 (b) ^H:SU?IW^7^ (0 ^ (B) ) $3<fcm2#3fc (0 ^ (c) ) fcsstf 

[0191] ^r^Jgm, ^(110^(^*677) fi, KJ^Ifl^M^ (7#^^) jrSl£9 
290^P^#:«m$tL, ^HM^12^MI^»fb^(^*911)(-^^ 
^^tL6r^^^, 0 ^ o |U6«, fi£ (III) 13-HPOD*3«tO«Et3Nt(OS^ 

[0192] #|£!iMfc;^Lfc«fc5ft#-V\ «*%7#^F*}tll£|$f g ©SJS»T"T 

[0193] £t>^ *&wn±m^ft&mMMmizm7££tizh<D-vn?£< > tmm^vtc 

[0194] M&fif, Ifti^^oKJ^^h/^iR^-^^-ifea^^h^SRS 
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[0195] ^fc, ±.m'xm^?wv(D%mia-$, ^^v^-fu—nw^mm^m^^^ 

[0197] ^7t, ^^^(D^W^fe^^V^T, P^-^^-t^SL^^h^^^J^^^MT 
[0199] _h|BlH g 7^5/^MO-Y^-^a»A«JW^©{iB^ffj#, fefr, _h 

[0200] c^MM2 : xw^m^i/ — i^\\Mw^m mm 

[0201] 08^^-T(D«, *HJfe^!j^fflv^^^V(iv)-</^^-y#gf*(D{t:^ff 3t*C£ 

[0202] ^^(IV)^h^^Sr, ^^^^i^TKLTt^^nn^^^oJ;^ 

^^7— /^ffl V "*"C N -vytf-y (IV) ^h=3r->#f $:cD3%^/— /Wv^ nn^^^i ( 
5mL, 100/zM)5rfSLfc o ^^V(IV)yh^rv-#tf*(7)3%yyy— /P-^nny 
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[0203] ^iifE^Wf^r— 104^ _b|E^*P^f^Al t 108SraiUT#t*&$^S-45 £ C 

[0204] (IV) 7<h^^#:<Z)3%^/— /V-^nn7<^^^^Xofc_b|ES^ 

fc(25/zL) 0 _h|EC0S^IH9(a) ^"To ^mMM^'O^hthtc'MM^^W^, 

E9(b) t^-r 0 -?>tf>av)*h*^$gm-z, w.^wmmi6<D^ 

o ^/c, IH9(c)», K«7160_bf5^^V(IV)-</^^y^#:0^^^ 
, ^W^^-bT^ns/hb^^h/^WEI-efeSo 09(c) \Z.7FZn%>£o\Z., ®W( 

-^#> (iv) s</vttymm^ mmz£mmxfemm^*imx&%^b&frfa 

[0205] &:J3 N ^^MMt-*3it2)-^^V(IV)-</^^ry^#:cD^aifi, ^^TIS^A^if 
[0206] ^_h<Z)£5^ W^i^^^Tp^^^^^fc^,^^, ^(D^^yhn 
[0207] ££>M, «0^«±^bfc#||»fil^PS^^5^»T:1^<, ft^^Wc 
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[0208] ^mmia-i, ^u^b^yu— «*^t^v^r, {sttfcfc»K 

[0209] ^fc, xyWt'-MtSfcfeCftiP^IAftiliJi^^p^^xyi/ 



[0210] «0^c75^Jf^g*3j:T>^Jf^fitt, ® fijC> WWS^^ SO- 

[0211] t£oT, ^BJ(D^|lf^*5j;t>^W^SrMV^5r^^J;oT, te^SJEW* 
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[10] Aimm2^M^m\ ±M^^^—t\t.m^td^x^^t^mnt-r^ 

[12] ±mm2^mm^K i^u^^^mm-r^^mAWxh^t^mt-r 
[13] ±mi&^ffi-\±jfx(Dmmj7foi)K mmj±&mn£tifcmmm(D&m&ffim 

[14] ±m&n^'m^(Dmt^nK^n^mi.mm^tc^(Dmiii'MMn > 

[15] ^tzmifttM^&tekTim^M^m-t, ummw^sm^m^tt^x^^^t^ 
[i6] ±.mmmm, &mmuxm, ^mmm^mpxm.mtmw-r^h(Dx^> 

±tm^m^tm-(Dmmm^4^mtvxmbn^mm^^(Dm^ 
[is] ±.m«m^?w^^j:ni^tf&4^{kmfr\ mnj±%mnvx^m*m 
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_h|HWfi:^xmt?«, X|E^27^^XfM^±oT7^P$^fcX|E^a^©K 
[19] XfEm2f^*PX^-ett, XfHMW:^f^ s XfE^7 0 W-Y-^2SA$^5Hij^, ^ 

[20] xiE^iif^w, -Ab°c^y^(D^^w^^^t^mnt-r^m^%ii 

Xff5^V^-(^^A^^ffj(DXfE»^4^M«^17^P^i:, 
Jg2^£P^I££ 

[22] X|B^2^*P^^, ±|E^^W^-tmfi5Ab^«agTfe5-i:^#m^-TS 
ff*il21^fE*!c»m^^hn^W-^Wb«*^«o 

[23] X|EH27^iP#^^ N XfE^yV-r-y-^jb^t5i^«iiOT^^>^<^^M 
^^Pi-5i^^#m^X6f»^Ig21^fc«22^fE«c0^^hn^y , l/ — 

[24] XfEH2f^*P^^ N {g^^^^te-TS^^AW^feSr^^m^-f- 

o 

[25] ±Mi&n?Ffe'\±jfx(Dmmj7\*ii)K mm^mn^tcwmum^mm^wm 
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irz*7?sfis^ytfx<Dwmj7\ri\iz.MLx, 30° -60° mm^x\ ^z.t^mwt 

XfB^7V^^-^*PbTV^r<>^#^^i-Sff^il28^fS«ccD^W^hn^^ 0 
[30] XIE^^^^ -45°C^TX^^.^^^^fe5r^^#m^^-5ff^il28 
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[06] 
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m/z 716 
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